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I. Introduction:
It is now widely accepted that poverty is currently the principal root
cause of food insecurity at the level of households.  It is also clear that in
several societies, households are not homogenous entities, since within a
household, women and girl children often tend to be relatively more
undernourished. Food security at the level of each individual is hence
important.  UNDP’s Human Development Report for the year 2000, titled
“Human Rights and Human Development” chronicles the different kinds of
inequities prevalent in contemporary societies.  The report points out that
“poverty limits human freedoms and deprives a person of dignity”.  The
Universal Declaration of Human Rights, the Declaration on the Right to
Development and a large body of other human rights instruments make this
clear.  The Vienna Declaration adopted at the 1993 World Conference on
Human Rights affirms that “extreme poverty and social exclusion constitute
a violation of human dignity”.  The Report stresses that expanding human
capabilities and securing human rights can empower poor people to escape
poverty.
2IFAD’s rich and varied experience in poverty eradication and its draft
report on “Rural Poverty : Ending it in the 21st Century” (IFAD, Poverty
Research Unit at Sussex, June 2000) bring out clearly that there is no single
and simple solution to poverty eradication.  IFAD has been rightly stressing
that quick-fix and patronage approaches do not work.  Also, the transaction
costs tend to be very high in the case of goverrment-run projects.  How then
do we develop a strategy characterised by unity of purpose, but multiplicity
of approaches and action plans?  How can approach this question without
violating human dignity?
It is clear that the poor are poor only because they have no assets like
land, livestock, fish ponds or skills for working in the secondary or tertiary
sectors.  They are often also illiterate or semi-literate and have to survive on
daily wages.  As Bina Agarwal (1994) points out, even a small plot of one’s
own helps women to escape extreme poverty and deprivation.  Hence, the
basic approach to poverty eradication has to be asset building and human
development.
Rural poverty and unemployment lead to the proliferation of urban
slums.  Extreme inequities lead to social disintegration.  Countries like
China and Korea which have dealt with rural and urban unemployment in an
integrated manner, have had success in providing opportunities for
productive and satisfying livelihoods to nearly all citizens.  Agricultural
renaissance in China was accompanied by withdrawing over 100 million
persons from villages for working in rural township enterprises during a 7
year period.  Thus, there was a conscious plan for achieving a transition
from unskilled to skilled work.  Knowledge and skill empowerment are
3essential to enhance the economic value of the only assets the poor often
possess, namely time and labour.
The transition from unskilled to skilled work and the organisation of
the poor in order to provide them with the power of scale in commercial
transactions were the twin approaches adopted in the Biovillage programme
initiated in villages in the Union Territory of Pondicherry by MSSRF with
initial support from IFAD and subsequent funding from UNDP. This lecture
is largely based on the experience gained by MSSRF from its Biovillage and
other rural and human development programmes during the last 8 years.
These programmes look at on-farm and non-farm livelihoods in an
integrated manner.  Sustainable and integrated natural resource management
procedures constitute the foundation for economic and social well being of
all, whether rich or poor.  In the field of agriculture, a basic principle used is
that a land use decision is also a water decision.  This is because in many
villages, ground water is often used in an unsustainable manner.  Since
agriculture consumes over 70% of the available water resources, land and
water use have to be viewed in an integrated manner.  All our experience
shows that if political and people power can be coupled in a symbiotic
manner a more equitable and humane world is well within our reach,
earlier than most analysts will predict.
I would like to discuss the generic issues relating to poverty and food
insecurity in following three parts:
· Sustainable food security
· Trade, equity and environment
4· Achieving synergy between political and people power.
II. Food Security:
Since adequate food availability is fundamental to food security,  we
can look back with pride and satisfaction on the revolution which farm men
and women brought about in our agricultural history during the 20th century.
Writing about the role of Indian farm families in initiating the Wheat
Revolution, I wrote in the Illustrated Weekly of India in 1969 and I quote:
“Brimming with enthusiasm, hard-working, skilled and determined,
the Punjab farmer has been the backbone of the revolution.  Revolutions are
usually associated with the young, but in this revolution, age has been no
obstacle to participation.  Farmers, young and old, educated and uneducated,
have easily taken to the new agronomy.  It has been heart-warming to see
young college graduates, retired officials, ex-armymen, illiterate peasants
and small farmers queuing up to get the new seeds.  At least in the Punjab,
the divorce between intellect and labour, which has been the bane of Indian
agriculture, is vanishing”.
While we can and should rejoice about the past achievements of
farmers, scientists, extension workers and policy makers, there is no room
for complacency.  We will face several new problems, of which the
following are important.
· First, increasing population leads to increased demand for food and
reduced per capita availability of arable land and irrigation water.
· Second, improved purchasing power and increased urbanisation
lead to higher per capita food grain requirements due to an
increased consumption of animal products.
5· Third, marine fish production is tending to become stagnant and
coastal aquaculture has resulted in ecological and social problems.
· Fourth, there is increasing damage to the ecological foundations of
agriculture, such as land, water, forests, biodiversity and the
atmosphere and there are distinct possibilities for adverse changes
in climate and sea level.
· Fifth, while dramatic new technological developments are taking
place, particularly in the field of biotechnology, their
environmental, food safety and social implications are yet to be
fully understood.
· Finally, gross capital formation in agriculture is tending to decline
in both public and private sectors during the present decade.  The
rate of growth in rural non-farm employment has been poor
Since land and water will be shrinking resources for agriculture, there
is no option in the future except to produce more food and other agricultural
commodities from less per capita arable land and irrigation water.  In other
words, the need for more food has to be met through higher yields per units
of land, water, energy and time. It would therefore be useful to examine how
science can be mobilised for raising further the ceiling to biological
productivity without associated ecological harm.  It will be appropriate to
refer to the emerging scientific progress on the farms as an "ever-green
revolution", to emphasise that the productivity advance is sustainable
overtime since it is rooted in the principles of ecology, economics, social
and gender equity and employment generation.
The green revolution based on Mendelian genetics has so far helped to
keep the rate of growth in food production above population growth rate.
The green revolution, was however, the result of public good research,
supported by public funds.  The technologies of the emerging gene
revolution based on molecular genetics in contrast, are spearheaded by
6proprietary science and can come under monopolistic control.  How can we
take the fruits of the gene revolution to the unreached?
III. Meeting the Challenges ahead:
A. The Gene Revolution:
The past ten years have seen dramatic advances in our understanding
of how biological organisms function at the molecular level, as well as in
our ability to analyze, understand, and manipulate DNA molecules, the
biological material from which the genes in all organisms are made.  The
entire process has been accelerated by the Human Genome Project, which
has poured substantial resources into the development of new technologies
for working with human genes.  The same technologies are directly
applicable to all other organisms, including plants.  Thus, a new scientific
discipline of genomics has arisen.  This discipline has contributed to
powerful new approaches in agriculture and medicine and has helped to
promote the biotechnology industry.  Genomics is being followed by the
science of Proteomics which is likely to provide exciting insights into the
working of the all (Nature 402, 16 December 99)
Several commercial corporations in Europe and the United States have
made major investments in adapting these technologies to produce new plant
varieties of agricultural importance for large-scale commercial agriculture.
The same technologies have equally important potential applications for
addressing food security in the developing world.
Let me illustrate from our work the power of genetic modification to
do immense good to agriculture and food security.  It is now clear that the
721st century may witness changes in temperature, precipitation, sea level and
ultraviolet b radiation, as a result of global warming.  Such changes in
climate are expected to adversely affect India and Sub-saharan Africa.  All
human induced calamities affect adversely the poor nations and the poor
among all nations the most.  This led us to initiate in 1992 an anticipatory
research programme to breed salt tolerant varieties of mustard and other crop
plants in coastal areas, in order to be prepared for seawater intrusion into
farmland as a result of a rise in sea level.  The donor of salt tolerance was a
mangrove species belonging to the family Rhizophoraceae. Transferring
genes for tolerance to salinity from mangrove tree species to rice, mustard or
tobacco is an impossible task without recourse to recombinant DNA
experiments.  Thus, the immense benefits that can accrue from genomics and
molecular breeding are clear (Ajay Parida et al unpublished.)
What then are the principal concerns?  In industrialised countries, the
major concerns relate to the impact of GMO’s on human health and the
environment.  These food and environmental safety concerns have been well
documented and are widely known.   The professionals, public and political
leaders of developing countries are equally concerned about the food and
environmental safety aspects of GMOs.  The viewpoints of countries in the
North on the ethical and social issues relating to GM crops have been dealt
with in detail in a report published by the Nuffield Council on Bioethics in
May, 99.  What are the additional issues which agitate the minds of the
public and professionals in the developing world?
The first issue relates to biosafety.  Fortunately, the Cartagena
Protocol on Biosafety agreed to by parties to CBD satisfies this requirement.
8Another issue relates to the potential impact of GM foods on
biodiversity.  This aspect has two dimensions – one dealing with the
replacement of numerous local cultivars with one or two GM strains, thereby
leading to genetic erosion, and the other relating to equity in benefit sharing.
Modernisation of agriculture has resulted in a narrowing of the base of food
security both in terms of the number of species constituting the food basket
and the number of genetic strains cultivated (see Lost Crops of Incas (1989):
Little Known Plants of the Andes with promise for world wide cultivation.
National Research Council, US. Board on Science and Technology for
International Development, National Academy Press, Washington DC, 415
pp. and  Lost Crops of Africa (1996) National Research Council, US.  Board
on Science and Technology for International Development, National
Academy Press, Washington DC 383 pp). The local cultivars have often
been the donors of many useful traits, including resistance to pests and
diseases.  Under small farm conditions, every farm is a genetic garden,
comprising several crops, both annual and perennial, and several varieties of
each crop.  The need of the hour is to enlarge the food basket and not shrink
it further.  Also, the invaluable contributions of tribal and rural women and
men to genetic resources conservation and enhancement needs recognition
and reward (Swaminathan M S,1996)
The other aspect of GM foods and biodiversity relates to the equitable
sharing of benefits between biotechnologists and the primary conservers of
genetic resources and the holders of traditional knowledge.  At present, the
primary conservers remain poor, while those who use their knowledge (for
example, the medicinal properties of plants) and material become rich.  This
9has resulted in accusations of biopiracy.  It is time that genetic engineers
promote genuine biopartnerships with the holders of indigenous knowledge
and conservers of genetic variability, based on principles of ethics and
equity in benefit sharing.
Unless research and development efforts on GM foods are based on
principles of bioethics, biosafety, biodiversity conservation and
biopartnerships, there will be serious public concern in India as well as many
other developing countries about the ultimate nutritional, social, ecological
and economic consequences of replacing numerous local varieties with a few
GMOs.  Also, under conditions where the market is the dominant factor
in determining research priorities, “orphans will remain orphans” in
terms of investment of research funds, unless the public sector steps in.
For example, it will be useful to apply the “terminator” mechanism to
control alien invasive spaces like Parthenium.  Such problems are unlikely
to attract private investment.
B. The Ecotechnology revolution
Knowledge is a continuum.  There is much to learn from the past in
terms of the ecological and social sustainability of technologies.  At the
same time, new developments have opened up new opportunities for
developing technologies which can lead to high productivity without adverse
impact on the natural resources base.  Blending traditional and frontier
technologies leads to the birth of ecotechnologies with combined strength in
economics, ecology, equity, employment and energy.
For example, in the area of water harvesting and sustainable use, there
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are many lessons to be learnt from the past.  In the desert area of Rajasthan,
India, drinking water is available even in areas with 100 mm annual rainfall,
largely because women are continuing to harvest water in simple structures
called kunds.  In contrast, drinking water is scarce during summer months in
some parts of the North east India with an annual rainfall of 15000 mm.
Thus, there is need to conserve traditional wisdom and practices, which are
often tending to become extinct (Anil Agarwal and Sunita Narain, 1998.
Dying Wisdom, Centre for Science and Environment, New Delhi).  The
decision of the World Intellectual Property Organization (WIPO) to explore
the intellectual property needs, rights and expectations of holders of
traditional knowledge, innovations and culture is hence an important step in
widening the concept of intellectual property.  Principles of ethics and equity
demand that this invaluable component of IPR gets included when the
TRIPS agreement (Trade-related Intellectual Property Rights) of the World
Trade Organization comes up for review in 1999-2000.  FAO has been a
pioneer in the recognition of the contributions of farm families in genetic
resources conservation and enhancement by promoting the concept of
"Farmers Rights".  Like WIPO, UPOV (Union for the Protection of New
Varieties of Crops) should also undertake the task of preparing an integrated
concept of breeders' and farmers' rights.
Ecotechnologies are Knowledge intensive. Fortunately, modern
information technology provides opportunities for reaching the unreached.
Computer aided and internet connected Virtual Colleges linking scientists
and women and men living in poverty can be established at local, national
and global levels for launching a knowledge and skill revolution.  This will
help to create better awareness of the benefits and risks associated with
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GMOs, so that both farmers and consumers will get better insights into the
processes leading to the creation of novel genetic combinations.
C. The Yield Revolution
Productivity improvement will be possible only if greater attention is
paid to improving the efficiency of input use, particularly nutrients and
water.  To cite just one example,  cotton yields in India are less than 20
percent of the yields achieved in several other countries like Egypt and USA.
However, Indian farmers use 25 times as much water to raise a ton of cotton
as compared to California.  Normally to produce 1 ton of grain, about 1000
tons of water may be needed.
To bridge the gap between actual and potential yields prevailing at the
currently available levels of technology, a multi-disciplinary constraints
analysis will have to be undertaken in different regions and farming systems.
In the short term, the highest priority should go to utilising the untapped
production reservoir existing at current levels of technology.  In the longer
term, the prospects for improving yield further without associated ecological
harm will have to be explored.
IV. The way Ahead:
A Three Point Action Plan:
A recent publication titled “Our Common Journey” published by the
National Research Council of USA (1999) lists the steps essential for
achieving a transition towards sustainability.  This publication lists
international targets for meeting human needs as well as international targets
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for preserving life support systems (Tables 1 & 2).  Although these targets
were developed by consensus at inter-governmental meetings, the needed
political action to achieve these goals is missing in most affluent nations.
According to the Asian Development Bank, close to 900 million of the
world’s poor (i.e. those who survive on less than US $ 1 a day) live in the
Asian and Pacific region.  Nearly one in three Asians is poor.  The only
possible way of eliminating poverty in this region is the generation of value-
added livelihood opportunities in the rural on-farm and non-farm sectors.
Hence, accelerated agricultural progress is a must in South Asia.
Lester Brown (1995) has analysed the prospect for increasing food
production to the desired extent in China and India and has concluded that
both countries will have to import substantial quantities of food grains by
2030.  The additional quantities of about 240 and 40 million tonnes indicated
by Lester Brown as the would-be import needs of China and India
respectively, exceed the current world trade in food grains.  Therefore, the
question is being asked “Who will feed China and India by 2030”?
China has taken several steps to improve agricultural production
further.  The steps include taking the surplus water of Yangtze to northern
China through the Three Gorges Dam.  In the case of India, there is
fortunately great opportunity to raise productivity further, since the gap
between potential and actual yields is high even with the technologies now
available.  This is clear from the fact that while India occupies the first or
second position in the world in several food crops in terms of area and
production, its position in terms of productivity per hectare is low (Table 1
and 2).  The yield gap can be bridged through an integrated package of
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technology, services and public policies. The untapped production reservoir
available for use is thus a blessing(Swaminathan, 1999).
Another area which needs attention is enlarging the food basket
(Fig.1).  There are considerable opportunities for increasing the production
of under-utilised or minor crops. With increasing urbanisation, the demand
for processed food increases.  There is much scope for including the minor
crops in the manufacture of processed and semi-processed foods.  Farming
systems intensification, diversification and value-addition are all important
for achieving the goal of food for all.
To sum up, the green revolution provided a breathing spell for
countries to achieve a balance between population growth and food
production.  However, in the future, the production technologies adopted
should be both environmentally and socially sustainable.  Achieving
sustainable advances in the productivity of major farming systems and the
well being of farming families is the pathway towards an ever-green
revolution in agriculture.
The term “green revolution” has been used to indicate higher
production through enhanced productivity per hectare. Such a vertical
growth in productivity rather than a horizontal expansion in area is the only
pathway available to us during this century to meet the food and livelihood
needs of a growing population. Per capita availability of arable land and
irrigation water will continue to shrink. The process through which
productivity is increased in a sustained manner without associated ecological
harm is referred to as “ever-green revolution” or sustainable advances in
production and productivity.
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The following three point action plan will help to prove Neo-
Malthusian predictions wrong.
1. Defending the gains already made and bridging the yield gap
Our farm families of have helped the country by increasing
substantially the productivity of both irrigated and rainfed farming systems.
Still, the gap between potential and actual yields is high in most crops and
farming systems, as is evident from the data gathered from ICAR’s National
Demonstrations in farmers’ fields. While steps have to be taken to harness
this untapped yield reservoir existing at current levels of technology, it is
equally important to protect the yield levels already reached. There are
increasing environmental problems such as soil salinity and water logging,
unsustainable use of ground water, pesticide pollution and forest and
biodiversity loss. Thus, even maintaining the progress made so far is being
endangered due to inadequate attention to the conservation and enhancement
of natural resources. The following two steps are urgently needed to defend
the gains already achieved, as well as to raise average yields by bridging the
gap between potential and actual yields.
A. Integrated Management of Natural Resources at the
Village/Watershed Level
In India, the eleventh schedule of the Constitutional Amendment 73
provides for the transfer of 29 items to elected local bodies. Many of these
items refer to the management of natural resources. Hence, an Integrated
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Natural Resources Management Committee (INRM) can be set up in every
village/ watershed/ or block for undertaking the following tasks.
· Soil health care
· Water conservation and management
· Integrated Gene Management with concurrent attention to
conservation, sustainable use and equitable sharing of benefits
· Integrated Nutrient Supply, with particular emphasis on the
incorporation of green manure crops and pulses in the rotation
· Integrated Pest Management
· Improved Post-Harvest Technology
Training modules will have to be prepared for assisting the Committee
Members in discharging their duty to foster the use of natural resources
based on the principles of ecology, economics, gender equity and
employment/ livelihood generation. Such a step will help to use land and
water in an efficient and sustainable manner.
B. Bridging the gap between potential and actual yields
Based on an inter-disciplinary constraints analysis, appropriate
packages of technologies, services and public policies will have to be
introduced in all agro-ecological regions to raise average yields. The aim
should be to achieve atleast 80% of the potential yield by 2007. In order to
derive the maximum benefits on a sustained basis from higher yields,
Community-led “land care” and “grain care” movements should be
launched.
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2. Spreading the gains to additional areas and farming systems
The green revolution impact has been confined to areas with assured
irrigation. New technologies are available for dry farming areas as well as
for areas with problem soils. An end-to-end approach is needed in relation to
production and post-harvest technologies. It will also help to promote the
adoption of efficient water utilisation practices and the cultivation of high
value-low water requiring crops. Secondly, an urban green belt movement
should be initiated in all peri-urban areas to produce both fresh and
processed foods for towns/ cities. This will help to link to rural producers
and urban consumers in a mutually beneficial manner.
The urban green belt programme should preferably concentrate on
fruits, vegetables, flowers, poultry, fish and animal products and on the
preparation of processed and semi-processed foods in accordance with
market demand. This will help to improve rural incomes through value-
addition to primary products. Sourcing of material for urban markets can
also become better organised.
A third step which needs to be taken is the revitalisation of the earlier
practice to cultivate and consume ragi and a whole series of minor millets,
pulses, tubers and oilseeds. The State should reclassify coarse cereals as
nutritious cereals, since many of the underutilised crops are rich in iron and
micronutrients. It will also be useful to organise a chain of restaurants
serving dishes made with ragi and other nutritious cereals and legumes.
Now that fast food and other restaurants are coming up with foreign brand
names, it is important to persuade entrepreneurs in developing countries to
start restaurant chains serving culinary products made from Sorghum, Pearl
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Millet, Finger Millet, minor millets and other cereals inappropriately
classified now as coarse cereals. Such an initiative will help to banish hidden
hunger caused by the deficiency of micronutrients in the diet.
3. Making New Gains
This will have to come from farming systems diversification and
value addition. At the production level, precision farming practices will have
to be developed and popularised. At the post-harvest stage, value-addition to
primary products will have to be done. Food safety standards based on
FAO’s Codex Alimentarius will have to be popularised. Sanitary and
phytosanitary measures will have to be strengthened for promoting increased
home and foreign trade. The aim of all these steps should be to reduce the
cost of production and increase income and livelihood opportunities through
an integrated approach to rural on-farm and non-farm employment.
Further gains can be made only through knowledge-intensive and
environment friendly ecotechnologies. New knowledge and skills will have
to be spread through a carefully designed techniracy movement. Such a goal
can be achieved only through a radical restructuring of the extension and
input supply services. Thanks to the information revolution, a Village
Knowledge Centre can be established by each Panchayat, using computer-
aided extension methods. Such Centres should be user-driven, user-
owned and user-managed. Women belonging to the economically and
socially underprivileged sections of society can be trained to operate the
computers and manage the Knowledge Centres. The computer-aided
extension system could be linked to community radio stations. This will
help to bridge the knowledge gap.
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The existing extension staff will have to be retrained and posted to
each Knowledge Centre as value-adders. Their main role will be to convert
generic information into location specific information and to help in the
development of the necessary databases. An Entitlements database,
indicating the various schemes available to small and marginal farmers and
landless labour families, will have to be prepared. Meteorological,
management and marketing factors will have to be addressed in a locale-
specific and timely manner.
The retrained extension staff posted to work as value-adders and
knowledge-resource persons should also be conversant with the art and
science of climate management. Thus, they will also become local level
Climate Managers. This will help to impart greater stability to production
through contingency plans to meet different monsoon rainfall patterns.
Without the total restructuring of the extension service, so as to take
advantage of the Information Age, it will be difficult to help small and
marginal farm families to take to precision farming and value-addition.
The introduction of knowledge intensive eco- and precision
agriculture will make farming both intellectually stimulating and
economically rewarding. This in turn will help to attract and retain educated
youth in farming. Without such steps, it will be difficult to get youth
interested in farming.
Productivity improvement is the only pathway to meet the challenges
arising from trade liberalisation and globalisation of economies. For this
purpose, we should take steps to:
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· Conserve prime farm land for agricultural purposes
· Prevent the unsustainable exploitation of the aquifer
· Develop strategies for strengthening in each agro-ecosystem
technology development, training, techno-infrastructure and trade
· Improve food safety standards and sanitary and phytosanitary
measures and prevent pesticide residues in food through eco-
farming methods
· Enhance the capacity of small producers to manage risks through
crop insurance and farming systems diversification
· Organise centralised services to support decentralised production;
farm families need quality services more than subsidies
· Arrest the declining investment in agriculture by enlisting the
participation of the private sector in the areas of infrastructure
development, input supply, contract cultivation and home and
external marketing.
To sum up, we have uncommon opportunities today to defend the
gains already made, spread the gains to new areas and farming systems and
make new gains through farming systems diversification and value-addition.
For this purpose, we must harness frontier science and technologies such as
information and space technologies, biotechnology and renewable energy
technologies and blend them with traditional wisdom and technologies. A
holistic approach is a must, so that both producers and consumers benefit
from enhanced production. Restructuring of the extension service is essential
for enabling our farm families to enter the age of ecological and knowledge
intensive agriculture. This is the pathway to an ever-green revolution.
V. Trade, Equity and Environment:
The World Trade Agreement in force since 1994 marks a new
beginning in viewing trade not only an instrument of fostering economic
development, but also of imparting a higher purpose to trade. Currently, the
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emphasis on international trade is on competitive efficiency, economics and
ecology. Trade is being referred to often as the preferred method of
stimulating economic growth in developing countries. However, other global
conventions such as the Biodiversity and Climate Conventions lay much
stress on principles of ethics and equity in the use of natural resources.
Global conventions have led to an alteration in the concept of “common
heritage”. Nearly, all conventions need for their success adherence to both
common and individual responsibilities among nations. In other words, the
“common future” envisaged for humankind in the report of the Commission
on Environment and Development chaired by Mrs Gro Harlem Brundtland
can be achieved only if we pay equal attention to a better common present
(Fig 2).
Technology, Trade and Poverty Eradication
It is universally agreed that one of the greatest challenges facing
humankind now is the elimination of both unsustainable lifestyles and
unacceptable poverty. The year 2000 marks the 5th anniversary of both the
Copenhagen Social Summit and the Beijing Conference on Women. The
Copenhagen Summit warned that unless widespread poverty and deprivation
are eradicated soon, social disintegration and conflicts would become
widespread. The Beijing Conference called for concerted efforts to halt the
growing feminisation of poverty.  The primary agricultural sector is still the
mainstay of the rural economies of most developing countries of
Asia(Fig.3).
Hunger and malnutrition are the most serious manifestations of
poverty, since the poor tend to use over 75% of their earnings for the
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purchase of food. In the United States, citizens spending over 33% of their
income on food are considered poor and are eligible for assistance under the
Food Stamps programme. By this yardstick, over 80 percent of people in
South Asia can be considered poor. The UN Commission on the Nutrition
Challenges of the 21st Century in its report submitted on 20 March 2000, has
pointed out that “about one in four new born children in developing
countries – around 30 million each year – suffer retarded growth in the
womb, an indication how the nutritional well-being of mothers in pregnancy
remains one of the most neglected areas in world health. At present rates of
progress, about one billion stunted children will grow up with impaired
mental development by 2020”. Denial of opportunities to a child even at
birth for the full expression of the innate potential for mental and physical
development is the cruelest form of inequity.
The World Bank statistics reveal that poverty, measured by a per
capita daily income of one US Dollar per day, is increasing in developing
countries. During the last 20 years, the global economic product has
witnessed enormous growth, from about ten trillion dollars in 1980 to over
30 trillion dollars in 2000. However, most of this additional wealth has gone
to USA, members of the European Union, Japan and other industrialised
countries. How can we ensure the minimum income needed for basic human
needs for nearly 1.5 billion people living in poverty in the developing
countries under conditions of expanding intra- and inter-generational
inequity?
If we are to look upon enlarged global trade as a means of economic
prosperity among people everywhere leading to the realization of the goals
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“food, health, literacy and work for all”, we will have to develop and foster a
new Trade Ethic, which combines the dimensions of equity (both in gender
and social terms) and employment with those of efficiency, economics and
ecology. Unfortunately, heavy debt and debt servicing burdens prevent
developing countries from making the kind of investment needed to improve
rural and marketing infrastructure which can enable small scale producers to
gain in competitive efficiency.
The recipe for poverty alleviation now is “micro-enterprises supported
by micro-credit”. This is also the pathway recommended by Mahatma
Gandhi, who taught us that the most important duty of independent India is
to enable every woman and man to earn her/ his daily bread, through
technologies based on the principle of production by masses. The World
Trade Agreement, in contrast, is based on the principle of competitive
efficiency and free trade. Free trade ceases to be fair trade, when the
products of mass production technologies compete with those produced by
production by masses (i.e., micro-enterprises). There is no level playing field
in this area, since we have to pitch in this battle the economics of scale and
money against the economics of livelihood security and basic human needs.
Ricardo’s principle of comparative advantage is not an appropriate yardstick
for measuring the efficiency of these two kinds of economic growth. For
example, India is the largest producer of milk in the world, with 75 million
tonnes of milk being produced by over 80 million women. In contrast, a
similar quantity of milk will be produced in industrialised countries by less
than 800,000 persons. Industrial efficiency is being measured by increased
production and decreased human employment, leading to what is being
referred to as “jobless growth”. Jobless growth is joyless growth and what
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we need in India and similar population-rich developing countries is
job-led economic growth rooted in the principles of environment
protection, economic efficiency and social and gender equity. We should
hence pay greater attention to the technology of human wellbeing, and not
just to technologies, which while helping to increase gross economic
product, also result in ecological and social harm.
Efficiency, economics and ecology will be the cornerstones of world
trade in the future. Because of the demographic profile, with over 50% of the
population being under the age of 21, many developing nations have no
option except to promote employment-intensive small-scale farming and
industrial enterprises. How can we give the power of scale in relation to
economics and efficiency to small producers? Competition fosters
innovation. Commercial success breeds both investment and philanthropy.
In my view, the following steps are needed at national and global levels to
confer on micro-enterprises competitive ability in global trade.
First, considerable investment will have to be made in improving
infrastructure, particularly roads, storage facilities both for grains and
perishable commodities, processing and marketing facilities. India’s
experience in the development of the dairy industry shows that
decentralized, small-scale production can be competitive, if it is supported
by appropriate centralized services. Unfortunately, many developing
countries are not able to make the investment necessary for technology
incubation and upgradation, training and techno-infrastructure, because of
resource constraints. If trade and not aid has to become the pathway of
poverty reduction, affluent nations must assist the developing countries in
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overcoming their handicaps in infrastructure, post-harvest technology and
sanitary and phytosanitary measures.
Second, national and international agribusiness enterprises should
foster contract cultivation of a wide range of crops, on the basis of assured
and remunerative buy-back arrangements. Commercial contracts should take
the form of a new social contract with resource poor farm women and men
and landless labour families in terms of technology upgradation, training in
new skills and information and knowledge empowerment. Integrated
commercial and social contracts alone can help to generate the synergy
needed to provide small-scale producers a level playing field in competitive
global trade. If this happens, trade starts assuming a higher purpose than
making profit alone.
Finally, the World Trade Agreement provides a unique opportunity
for integrating the principles of gender and social equity in the world of
commerce and business. For example, the Trade Related Intellectual
Property Rights (TRIPS), if restructured on the basis of the principles of
ethics and equity enshrined in the global Convention on Biological
Diversity, will provide unique opportunities for recognizing and rewarding
the invaluable contributions of tribal and rural women and men to genetic
resources conservation and enhancement (Fig.4). It is high time that the
intellectual property rights of conservers of biodiversity, as for example
medicinal plants, and holders of traditional knowledge are given their long
over-due recognition. IPR laws should have provision for recognising both
formal and informal innovations and individual and community
contributions.
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If these principles are adopted, technologies which generate jobless
economic growth and those which promote job-led economic growth can
become mutually reinforcing resulting in joyful growth.
Our Common Future
The report of the Brundtland Commission was appropriately titled,
“Our Common Future”, since whatever may be our political frontiers, our
life on this earth is ecologically intertwined. As mentioned earlier, it is
however becoming increasingly evident that humankind cannot have a better
common future without a better common present. The global agreements
relating to climate, biodiversity, oceans, desertification and toxic wastes
provide a framework for a sustainable future to humankind. Agenda 21
adopted at Rio de Janeiro in 1992 brings all the major ethical and
technological principles together. An underlying principle in all these
agreements is that without ethics and equity, ecology will become a casualty
(Tables 3 and 4).
The Biodiversity Convention, for example, places heavy stress on
equity in benefit sharing. It calls for recognition and reward for traditional
knowledge. I am happy to say that the Indian legislation in the area of
biodiversity places emphasis on the role played by tribal and rural women in
conserving and improving biodiversity. Both breeders’ and farmers’ rights
are recognized in the legislation dealing with plant variety protection, which
is currently before the Indian Parliament. The critical importance of
biodiversity in strengthening food, health and livelihood security is now
widely recognised. Biodiversity is the feedstock for the fast growing
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biotechnology industry. India is rich in both medicinal plants and a system
of health care, known as ayurveda.
Unfortunately, the primary conservers of medicinal plants as well as
other genetic material, who are often tribal and rural women as well as the
holders of traditional knowledge, remain poor. In contrast, those who use
their knowledge and/or material, become rich. Thus, the poor, particularly
women, serve the cause of public good at personal cost. Article 8(j) of the
Convention on Biological Diversity calls for ending such an unethical
situation.
Managing the consequences of human-induced changes in climate
will undoubtedly be one of the biggest challenges of the 21st century. The
Inter-Governmental Panel on Climate Change has concluded that “the
balance of evidence suggests that there is discernible human influence on
global climate”. The UN Framework Convention on Climate Change
adopted at Rio de Janeiro in 1992 was designed to stabilize the
concentrations of Green House Gases (GHG) in the atmosphere at a level
that would prevent dangerous anthropogenic interference with the climate
system. Unfortunately, the necessary political will and action to implement
in both letter and spirit the Kyoto Protocol of the Climate Convention are
still lacking in many industrialised countries who are responsible for most of
the GHG emissions. It is not yet widely realized that the time scales for
reversing environmental damage often range from decades to centuries.
Also, certain effects, like the loss of genes and species, are irreversible.
Adverse changes in climate as a result of a rise in GHGs in the
atmosphere could induce regional increases in the intensity and frequency of
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droughts and floods, inundation of coastal areas, outbreaks of fires, pests and
diseases, loss of agricultural production and threats to human health and
safety. Such changes will affect the poor countries and the poor in all nations
the most, since they lack the necessary copping mechanisms.
Fortunately, the precautionary principle is now being accepted
internationally as a desirable approach in dealing with issues where the
available scientific evidence is not yet adequate to arrive at definite
conclusions. In the case of climate change, this takes the form of introducing
avoidance and mitigation strategies both nationally and internationally.
The Cartagena Protocol on Biosafety agreed to by Parties to the
Convention on Biological Diversity at Montreal in January 2000 is another
welcome step in incorporating the precautionary principle in human
activities in areas where there is as yet no scientific consensus and certainty.
Genetic engineering is a very powerful tool since it enables us to manipulate
and alter the very blueprints of life. We do not know yet how to measure the
benefits and risks associated with the molecular manipulation of plants and
animals with a reasonable degree of confidence. This is why the Cartagena
Protocol on Biosafety, which incorporates the precautionary principle, is an
index of the humility with which we should approach issues of great
significance to the ecological health or our planet as well as to human health
and well-being.
As our power over nature grows, only a sense of humility and a
commitment to the principles of ethics and equity can save us from the
adverse impact of human innovation and ingenuity. Also, knowledge which
can confer the greatest public good should remain in the public domain and
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should not come under proprietary control. Social exclusion in science is
both unethical and dangerous. It is in this context that the recent
announcement by President Clinton and British Prime Minister Tony Blair
that “the data from genome mapping should be freely available to the entire
world”, marks an important step in mainstreaming ethical principles in the
use of outputs of the human intellect. Let the principles of humility, ethics
and equity become the guiding principles in our daily life.
Two major issues relating to agricultural biotechnology have to be
considered in the content of the WTO agreement. These are:
· Will the Cartagena Protocol on Biosafety, with its provision for the
adoption by countries of the “precautionary principle” in dealing
with GMOs, result in barriers to trade?
· How can the provisions relating to prior informed consent and
ethics and equity in benefit sharing of the Convention on
Biological Diversity (CBD) get reflected in Article 27 of TRIPS of
the World Trade Agreement?
In addition to the above, WTO’s Agreement on Sanitary and
Phytosanitary (SPS) measures is likely to be of increasing importance to
developing countries. SPS agreement identifies the FAO/WHO Codex
Alimentarius Commission as the agency to set standards for food safety and
human health. FAO’s International Plant Protection Convention (IPPC) is
responsible for plant health. The FAO/WHO Codex Alimentarius
Commission at its 23rd Session held in June-July, 1999, established an
Intergovernmental Task Force on Foods derived from Biotechnology. The
Codex Committee on Food Labelling is also working on the development of
recommendations for the labelling of genetically modified foods. These are
welcome steps in global efforts to derive benefit from the uncommon
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opportunities now opened up by genetic engineering for producing novel
genetic combinations, without risks to human or animal health and to the
environment.
As earlier stressed, a major challenge in global trade in agricultural
commodities is working towards providing a level playing field in the
market for products produced by millions of small farm households, as
compared to those produced by highly mechanized and extensive farming.
An article on Agriculture and Technology published in the March 25, 2000
issue of the Economist of London, brings out the emerging contrasting
systems of farm production very clearly. To cite one example from that
article, “A ten-mile stretch of countryside north of Ames, Iowa, produces
almost a tenth of America’s pork. But there is not an animal in sight. In
massive metal sheds, upto 4000 sows at a time are reared for slaughter, their
diets carefully monitored, their waste regularly siphoned away, their keepers
showered and begowned, like surgeons, to avoid infecting the herd”.
In contrast to such labour eliminating farming systems, agriculture
provides livelihoods for more than 65% of the population in countries like
India, China and Bangladesh. If increasing rich-poor divide is to be avoided,
the international community should establish a Global Facility for Equitable
Trade, on the lines of the Global Environment Facility (GEF) to provide
financial and technical support for strengthening infrastructure, post-harvest
technology and sanitary and phytosanitary measures in developing countries,
where efficient small scale, decentralized production (i.e., production of
masses) is the only pathway to poverty eradication.
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The Way Forward in fostering equitable trade
The World Trade Agreement can become a powerful force for
strengthening food and ecological security as well as for spreading the
benefits of frontier technologies like biotechnology and information
technology among the economically and socially handicapped sections of
humankind provided the following steps are taken.
1. Food security at the level of an individual today is more a function of
economic access to food, rather than the availability of food in the
market. Endemic hunger affecting over 800 million women, men and
children is mostly the consequence of a famine of jobs or livelihood
opportunities. Hence, the World Trade Agreement should ensure that
trade helps to create and not destroy jobs/livelihoods. Countries
should be free to impose non-tariff barriers if imports will destroy the
livelihoods of the poor, thereby rendering them food insecure.
2. WTO should enable the establishment of a World Trade Agreement
Contract Facilitation Service, which will help member nations to
promote trade rooted in the principles of ecology, economics,
employment and gender and social equity. Such a Contract
Facilitation Service should help developing countries suffering from
the incidence of severe unemployment adopt a precautionary package
of non-tariff barriers to ensure that human deprivation and suffering
are not further aggravated by the removal of quantitative restrictions
in the case of commodities being produced in the small scale and
decentralised sector.
3. The renegotiated TRIPS agreement should incorporate the equity
principles enshrined in CBD with reference to access to genetic
resources and benefit sharing. In order to ensure that risks and benefits
are dispassionately studied, it will be important to implement the
Cartagena Protocol on Biosafety both in letter and spirit. Also, the
primary conservers of genetic resources and the holders of traditional
knowledge should receive recognition and reward under TRIPS. For
providing objective advice to all nations on the risks and benefits
associated with recombinant DNA technology, an Inter Academy
Panel on Biotechnology, Environment and Food Security should be
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set up by the recently formed Inter-Academy Association of Science
Academies.
4. To provide a level playing field in relation to competitive efficiency
between products emerging from centralized mass production
technologies and those produced by decentralized “production by
masses” technologies, it will be essential to make a massive
investment in the necessary infrastructure, such as roads, storage,
processing and marketing facilities and sanitary and phytosanitary
measures. For this purpose, a Global Facility for Equitable Trade
should be set up on the model of the Global Environment Facility.
Such a Facility should provide support to developing countries to fill
infrastructure gaps which come in the way of the country realising its
untapped potential for exports and in producing commodities on a
globally competitive basis. Only then will trade and not aid become
the pathway for poverty elimination.
5. IPR Rights should not exclude the poor from deriving benefit from
inventions of significance to human food and health security.
Technology should become an ally in the movement for social and
gender equity and for a better common future for humankind. For this,
it will be important to organize Global and Regional Cooperative
Research Networks involving advanced research institutions in
industrialized countries and researchers in developing countries, on
the model of the Rockefeller Foundation supported Rice
Biotechnology Network. Also, pre-breeding centres engaged in the
production of novel genetic combinations using recombinant DNA
techniques should undertake participatory breeding with farm families
to develop location specific crop varieties. This will help to combine
genetic efficiency with genetic diversity, thereby helping to avoid
genetic homogeneity induced vulnerability to biotic and abiotic
stresses.
The Lord Plumb of Coleshill, former President of the European
Parliament in a recent letter has stressed that “trade must become a means of
equity and peace and a means of promoting human security”. For trade to
achieve such a higher purpose, it has to be defined in ethical and human
terms. Only then, will trade become an instrument of global, environmental,
food and livelihood security.
32
VI. Achieving synergy between Political and People Power
The following four divides are becoming major impediments to
achieving a sustainable eco-future for the present and future generations of
the human family.
A. Demographic Divide
Most of the increase in human numbers is taking place in countries
characterised by the widespread prevalence of poverty and unsustainable
exploitation of natural resources.  China and India have populations
exceeding a billion.  The demographic transition to low birth and death rates
is yet to take place in many developing countries.  In places where the
population supporting capacity of the ecosystem has already been exceeded,
the assetless poor move to urban areas, becoming what is now described as
“environmental refugees”.  The UN Commission for Refugees is yet to
come to grip with this category of refugee problem which threatens internal
security and international peace.
B. Economic Divide
The World Bank, UNDP and other international and national
organizations have been drawing attention to the growing rich poor divide.
Unacceptable poverty and unsustainable lifestyles are both increasing.
Poverty is now rightly regarded as the greatest threat to human security and
global ecology.  Inspite of the uncommon opportunities opened up by
science and technology for achieving the goals of food, water, health,
literacy and work for all, human misery is increasing and expenditure on
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weapons of destruction is growing unabated (see Report of Int. Commission
on Peace and Food, Zed Books, London and New Jersey 210 pp, 1994.).
C. Digital Divide
Modern information and communication technologies (ICT) are
conferring impressive economic benefits to the rich nations and to the rich in
all nations.  There is as yet no concerted global effort for mobilising ICT for
poverty eradication, population stabilisation and environment protection.  By
providing opportunities for reaching the unreached and including the
excluded, ICT can become a major ally in the battle for winning the war
against hunger, deprivation and unemployment.  This has become clear from
the limited experience gained by MSSRF from its rural Knowledge Centres.
D. Genetic Divide
The nineties have witnessed explosive progress in the areas of
genomics and molecular mapping and breeding in both plants and animals.
Although biodiversity constitutes the feedstock for the biotechnology
industry, biodiversity-rich nations are often poor in biotechnological
capability.  The genetic divide is not only increasing the already wide
differences in crop and animal productivity, but is also giving rise to
accusations of biopiracy, i.e. unilateral misappropriation of genetic wealth as
well as knowledge relating to the use of plants without adhering to the prior
informed consent and benefit sharing provisions of the Convention on
Biological Diversity.  Since many of the provisions of the World Trade
Agreement are based on Ricardo’s principle of comparative advantage,
industrialised countries adopting technology driven mass production
methods in farming will always be able to eclipse in terms of price and
34
quality, the commodities produced by population-rich developing countries
with a “production by masses” situation in agriculture.
VII. Bridging the Divides
Unless we face the above challenges as individuals and national,
regional and global communities with sustained commitment of intellectual,
technological and financial resources.  The many inspiring goals set up by
UN conferences during the nineties, such as charters for nature, children,
women, the poor, illiterate and hungry will remain pieces of rhetoric and
will further fan the flames of cynicism, anger and frustration prevailing
particularly among the youth of developing countries.  How can we bridge
these dangerous divides and usher in an atmosphere of hope and optimism in
human destiny?  I would like to offer a few suggestions based on practical
experience on what is likely to work.
A. Demographic Divide
All available evidence suggests that population will stabilise itself if
children are born for happiness.  This will involve viewing population issues
in the context of social and economic development such as literacy,
womens’ status and empowerment, infant and maternal mortality rates,
weight of children at birth, nutrition security and health security, including
specific attention to reproductive health and provision of user-preferred
contraceptive services.  In India, there are wide differences within the
country on the pace of progress in achieving a total fertility rate (TFR) of
less than 2 (i.e. couples not giving birth to more than 2 children).  Southern
states like Kerala, Tamil Nadu and Andhra Pradesh have achieved the
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desired TFR levels, while States like Uttar Pradesh, Bihar, Orissa, Rajasthan
and Madhya Pradesh have TFR exceeding 3.  But even in these 5 States,
there are districts with low TFR indicating scope for rapid progress in the
other districts of these States.  The strategy should be “think, plan and act
locally and support nationally and globally”.
A. Economic Divide
This is the most difficult one to bridge, since the already existing huge
differences are getting worse.  The present structure of global economics and
trade is tending to increase poverty and gender and social inequity.  On the
one hand, the recipe for poverty eradication proposed by the World Bank
and bilateral donors is “micro-enterprises supported by micro-credit”.
Micro-enterprises are based on the technology of production by masses,
while under the current scenario of globalisation, even smaller companies
are being purchased by larger ones. Management efficiency is being
measured in terms of down sizing in the number of persons employed.  This
results in jobless economic growth, while only job-led growth can help
population rich countries to provide livelihood opportunities to the
millions of young persons who are either unemployed or under-
employed.  Macro-economic policies at both national and global levels are
largely not conducive to the survival of micro-enterprises, unless there are
markets in the immediate neighbourhood for the goods produced by micro-
enterprises.  We need urgently at national and global levels, macro-economic
policies conducive to the survival and growth of micro-credit triggered
micro-enterprises.
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B. Digital Divide
The power of modern information and communication technologies
(ICT) to create jobs and wealth is now clear.  However, there is a strong
skewness in terms of internet users and beneficiaries of the ICT revolution.
It is only information, knowledge and skill empowerment that can help
millions of families living in poverty to acquire a reasonable standard of life.
Hence, approaches which can take ICT to the unreached are urgently
needed.  The Virtual College established by MSSRF in the rural areas of
Pondicherry, linking scientists and rural women and men living in poverty is
an example of what can be done.  The important characteristics of this
adventure in promoting a new social contract between scientists and socially
and economically underprivileged rural families are the user-controlled and
user-driven nature of these village knowledge centres.  The knowledge
centres are mostly run by semi-literate rural women and this programme has
led to the building of the self-esteem and self-confidence of rural women.
Also experience indicates that rural women and men, whether literate or
semi-literate take to new technologies like fish to water, if the training
methods are based on the principle of learning by doing.
C. Genetic Divide
An important reason for uneven progress in improving agricultural
productivity in many developing countries is the failure to include the
excluded with reference to technological empowerment (see, M S
Swaminathan, Science, Vol.287, 21 January 2000).  Progress in achieving
food, water and livelihood security is fast whenever the programmes are
designed and implemented by local communities. The genetic revolution
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based on functional genomics, proteomics and molecular breeding is likely
to enhance further the genetic divide, unless steps are taken to ensure that all
farmers, irrespective of the size of their holdings and input purchasing
capacity, are able to benefit from new crop and animal strains.  The smaller
the farm, the greater is the need for increased marketable surplus.  An
integrated strategy for spreading the benefits of genetic and digital
technologies among rural families can help to accelerate progress in
improving the productivity, profitability and sustainability of major farming
systems in developing countries.
For taking the benefits of genetic modification to resource poor
families, it is important that Pre-breeding centres are established from
public funds.  The novel genetic combinations produced at such Pre-
breeding Centres should be used for developing location-specific varieties
through participatory breeding with farming families.  This will help to
combine genetic efficiency with genetic diversity at the field level.
VIII. A World without Hunger
If we shift our planning mode from the global / national to a local
dimension, it will be possible to achieve by 2020 a world without hunger.
For this purpose, concurrent attention has to be paid to food availability,
access and absorption.  The hunger elimination strategy at the level of each
individual can be based on the following 7-point action plan.
A. Seven Point Action Programme
· Identification of the ultra-poor and those going to bed hungry by
local women and men themselves.
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· Taking to the families suffering from chronic under- and
malnutrition (i.e. endemic hunger) the benefits of all available
Government and NGO programmes and designing a Household
Entitlements Card for the purpose of facilitating access to such
programmes.
· Developing with the community a strategy for the elimination of
poverty-induced protein-calorie undernutrition.
· Elimination of hidden or silent hunger caused by the deficiency of
micronutrients like Iron and Vitamin A.
· Provision of clean drinking water and environmental hygiene in
order to promote effective biological absorption of food in the
body.
· Promotion of market-driven micro-enterprises supported by micro-
credit and a producer-oriented marketing system operated by local
self-help groups.
· Special attention to women and children, with particular reference
to reproductive health and maternal and foetal under- and
malnutrition resulting in low-birth weight babies (i.e. less than 2.5
kg. at birth).
The precise operational details of the above 7-point action plan can be
developed by  local communities based on local resources and opportunities.
One female and one male member of the local bodies can be trained to
serve as members of a Community Food Security Corps.
B. Launching a Sustainable Community Food and Water Security System
While the 7 steps outlined above are intended to attack the problem of
endemic hunger in an integrated and sustained manner, the Community Food
Security Corps of women and men can foster the following activities to
ensure sustainable food security in the area.
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Field Gene Bank
This involves the in situ on farm conservation of land races and local
varieties of crops, through the revitalisation of the conservation traditions of
rural and tribal families, particularly women.  The Protection of Plant
Varieties and Farmers’ Rights Act, now under the consideration of the
Parliament of India, will help to give recognition and reward to the insitu on
farm conservation work of farm families.
Village Seed Bank
The rural families often lose their seed stocks due to drought, flood
and other natural calamities.  Therefore, in each village a Community Seed
Bank can be established through a Seed Security Self-help Group, supported
by micro credit.
Village Water Bank
Through community partnership, the village can conserve rain water,
use groundwater sustainably and adopt conjunctive use of rain, surface,
ground and recycled waste water. The village Water Bank System will be
managed by a group set up by the local community.
Block Grain Bank
It is important to maintain grain reserves of local staples to meet
emergencies like drought and natural calamities.  For this purpose, a
Community Grain Bank will be established at a suitable location, each to
serve about 25,000 families.  Thus the Community Food Security System
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will foster a sustainable people-centred and people-controlled method of
ending food insecurity at the level of each individual.
Community Food and Water Security System
Community Food Security Committee and Community Food Security Corps
Field Gene Bank Village Seed Bank Village Water Bank
Area
Grain Bank
Such a system will help to pay concurrent and adequate attention to all
the links in the conservation - cultivation - consumption chain. It will help to
ensure both genetic diversity and food and water security.  At the same time,
the different activities undertaken by local self-help Groups supported by
micro-credit will be economically and socially sustainable and will involve
low transaction costs.
As pointed out by the International Commission on Peace and Food,
which I had the privilege of chairing, there are uncommon opportunities now
for achieving sustainable human well-being.  This will call for synergy
between political power and people power.  This is not an unrealiasable
dream in the context of expanding democratic systems of governance and
renewed forth in the UN system and multilateral organisations.
IX. Conclusion: Need for an IFAD supported Global Biovillage
movement
The 20th century will soon end with an impressive array of
accomplishments in science and technology.  The last few decades in
particular have witnessed the tremendous beneficial impact of innovations in
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biotechnology and information and space technologies on human food and
health security.  The entire global population was only 940 million in 1798
when Thomas Malthus expressed his apprehensions about human capacity to
achieve a balance between food production and population.  Human
numbers  reached six billion in 1999 and once in 12 years another billion
will be added to the global population, if current growth rates continue in
developing countries. Science-based technologies supported by appropriate
public policies are responsible for food famines becoming rare.  However, a
famine of jobs and livelihood opportunities continues to plague the poor of
the world.
New technologies supported by appropriate services and public
policies have helped to prove doomsday predictions wrong and have led to
the Green Revolution becoming one of the most significant of the scientific
and socially meaningful revolutions of this century.  Four thousand years of
wheat cultivation led to Indian farmers producing 6 million metric tons of
wheat in 1947.  The green revolution in wheat helped to surpass in four
years the production accomplishments of the preceding 4000 years, thus
illustrating the power of synergy between science and public policy.
The industrial revolution in Europe marked the transition to a world
where technology became a major causal factor of the prosperity gap
between nations.  How can we now enlist technology as an ally in the
movement for social, gender and economic equity in an era of expanding
proprietary science?
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This is where the Biovillage paradigm of poverty eradication and
environment protection, supported by IFAD and UNDP assumes
significance.  The term “biovillage” means a village where human centred
development assumes primacy (“bios” means living).  Biovillage helps to
promote ecotechnology in action.  It brings the wisdom of the past and the
innovations of the present into a synergetic blend.  It views natural resources
conservation and enhancement as basic to sustainable human livelihoods.  It
helps to foster the integrated growth of on-farm and off-farm employment.
The Village Biocentre forms the hub of the biovillage movement.  It
provides key centralised services to support decentralised production.
Through organisation of enterprise based self-help groups supported by
micro-finance, it empowers rural families to control their own destiny.
Young women and men, whether literate or semi-literate, become the doers
and prime movers of the integrated ecological and livelihood security
programmes.
I request IFAD to launch a global Biovillage Movement in developing
countries.  For providing appropriate professional backstopping to such a
movement, it will be necessary to organise a Biovillage Corps of rural
women and men.  The Members of the Biovillage Corps should be rural
women and men, who symbolise the dictum, “an ounce of practice is worth
tons of theory”.  The message they convey and the techniques they teach
will have greater credibility than those of experts with high academic
qualifications.
The Biovillage Council can administer the Community Food and
Water Security system and the seven point action plan for eliminating
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hunger.  If this happens, there will be real synergy between political and
people power.  Such a synergy alone can help to alter the prevailing situation
in most developing countries where widespread poverty persists because the
human resource is undervalued and material resources are overvalued.  The
Biovillage movement can mark a new beginning in development history
where the economics of human dignity and livelihood security gains
precedence over the economics of money and materialism.
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Table 1
India’s Share in the World Production & Area for Major Crops, 1995-97
India’s Share India’s Rank
Crops Production Area Production Area
Wheat 11.4% 11.2% 2 2
Rice 21.4% 28.5% 2 1
Pulses 26.0% 36.6% 1 1
Groundnut 28.6% 35.2% 1 1
Sugarcane 22.6% 20.0% 2 2
Tea 28.3% 18.5% 1 2
Jute 52.5% 51.5% 1 1
Cotton (lint) 14.0% 20.7% 3 1
Source: FAO, 1997
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Table  2
India’s current position in Productivity per Ha.
Productivity (KG/HA)
Crop India(Rank) Highest
Wheat 2493 (32) Ireland 8997
Rice 2811 (51) Ukraine 7444
Maize 1408 (105) UAE 18636
Sorghum 897 (51) France 6182
Potato 16478 (51) Ukraine 43966
Pulses 608 (118) France 4769
Cotton 922 (57) Israel 4527
Sugarcane 65892 (34) Peru 121361
Footnotes:
Production figures for India are 1998-99 estimates taken from the economic Survey, for
the rest of the world production figures correspond to the year 1996.
Figures pertaining to productivity and area correspond to the year 1996.
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Table 3
International Targets for Meeting Human Needs
Needs / Problem Areas Year: Target Goal
(Adopted by)
At adoption of
Target
More Recently
Providing food and
nutrition
Undernourishment 1996: Reduce by 30%
by 2015 (WFS)
840 million 828 million (1996)
Nurturing Children
Under 5 mortality 1990: Reduce by 33%
by 2000 (WSC)
14 million 11.7 million (1996)
Malnourished 1990: reduce by 50% by
2000 (WSC)
177 million 184 million (1996)
Micronutrient
deficiencies
1990: Virtual elimination
by 2000 (WSC)
Iodine: 1.6
billion Vitamin A:
190 million
preschool
children
Iron: 2.15 billion
N/A
Finding Shelter
Water 1990: Provide to all by
2000 (WSC)
1,230 million 1,115 million (1994)
Sanitation 1990: Provide to all by
2000 (WSC)
1,740 million 2,873 million (1994)
Housing 1996: Provide (UNCHS) 600 million N/A
Providing an education
Adult literacy 1990: Reduce by 50%
by 2000 (WCE) (WSC)
900 million 877 million (1995)
Primary school 1990: 80% complete 4
years by 2000 (WSC)
100 million not
in school only
55% complete
71% complete
(1993)
Male/Female (M/F)
disparities
1990: Reduce (WCE) Illiterate : 66%
F; of those not in
school: 60% F
Illiterate: 62% F; of
those not in school:
62.6% F (1996)
Finding Employment 1995: Full employment
(WSSD)
N/A N/A
Sources: For target goals: (WFS) World Food Summit, (Rome 1996); (WSC) World
Summit for Children, (New York, 1990); (WHO) World Health Organization (1996);
(UNCHS) United Nations Conference on Human Settlements, Istanbul, (1996a); (WCE)
World Conference on Education for All, (Jomtien, Thailand, 1990); (WSSD) World
Summit for Social Development, (Copenhagen, 1995).  For number of people at risk:
FAO (1998); UNICEF (1999); Univ (1993); WHO (1996); UNCHS (1996b); UNESCO
(1998)
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Table 4
International Targets for Preserving Life Support Systems
System Goals and Targets Target Year Sources
Water Give to the satisfaction of
basic needs and the
safeguarding of ecosystems.
National water conservation
activities to prevent and
control water pollution and
protect groundwater
2000 UNCED (1992) (See
Agenda 21, Chapter 18)
Atmosphere and
Climate
Sulphur Reduce depositions of
oxidized sulfur to below
critical loads
N/A Sulfur Protocol (1994)
Nitrogen oxides
(Nox)
Reduce emissions to, at
most, 1987 levels
1994 Nox Protocol (1988)
Volatile organic
compounds (VOC)
Reduce emissions by 30-
100% of 1998 levels
1999 VOC Protocol (1991)
Chlorofluorocarbons
(CFCs)
Complete phase-out of
specified forms of CFCs and
halocarbons
1992 Montreal Protocol (1987,
amended 1990, 1991,
1992)
Greenhouse gases
(specified forms)
Prevent dangerous human
interference in the climate
system; Reduce emissions
by at least 5% below 1990
levels for industrial nations
2008-2012 Framework Convention on
Climate Change (1992):
Kyoto Protocol (1997)
Oceans
Prevent, reduce, and control
pollution and other hazards
to the marine environment
N/A UN Convention on the Law
of the Sea (1982)
Species and
ecosystems
Whales Moratorium on harvesting of
commercially exploited
stocks
1986 International Whaling
Commission
Fish Ensure the optimum
sustainable yield of fish and
living resources
N/A Convention on fishing and
conservation of the Living
Resources of the High Seas
(1958)
Birds Prevent destruction of
indigenous or migratory
species
N/A International Convention for
the Protection of Birds
(1950)
Biodiversity Conserve biological diversity N/A Convention on Biological
Diversity (1992)
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Figure 1
Global Production of Food Crops - 1996
Mann, C. (1997) Source : FAO
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Figure 2
Recent Global Conventions
Common and differentiated responsibilities
Climate
· Kyoto Protocol
· Emission Trading
Biodiversity
· Sovereign property of Nations
· Equity in benefit sharing
· Multilateral system of exchange
(FAO)
Desertification Convention
· Land and water care
movement
· Regional Cooperation
Law of the Sea
· Exclusive Economic Zone
· Conservation and sustainable
use of living aquatic resources
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Figure 3
Fig.1
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